® REPUBLIQUE FRANQAiSE ® N° de publication : 


2 772 358 


INSTITUT NATIONAL 
DE LA PROPRIETE INDUSTRIELLE 


(a n'utilis r que pour tes 
command s de reproduction) 


PARIS 


@ N° d'enregistrement national : 97 1 5957 

(fj) Int CI 6 : B 65 G 47/26, B 07 C 5/02 


BREVET D' INVENTION! 


§y DISPOSITIF DE CONVOYAGE DE PRODUiTS, NOTAMMENT DE FRUITS, DESTINE A L'ALI- 
MENTATION D'UNE UNITE DE TRI DESDITS PRODUlTS. 


GQ 

■ 

00 
ID 
CO 

CM 
CM 

DC 

UL 


(22) Date de depot : 16.12.97. 
@) Priority: 


@) pate de rnise & la disposition du public 

de ia demand© : 18.06.99 Bulletin 0SS&i^ :x; , x ^ 

Date de la mlse a disposition du public du 
brevet d' invention : 1b,03v00 Bulletin 00710. 


(5^) Liste des documents cites dans le rapport de 
recherche : 


Se reporter £ la fin du present fascicule 


@) References a d'autres documents nationaux 
apparentes : 


@ Demandeur(s) : MATERIEL POUR 


LARBORICULTURE FRUITIERE Society anonyme - 
PR. 7 


ilnv^eur(s) : BLANC PHILIPPE. 


@) Titulaire(s) 


ly Mandataire(s) : BARRE LAFORGUE ET 
~ ASSOCIES. 


i illlll Hill IIIII Hill 


lllll 


2772358 

DISPOSITIF DE CONVOYAGE DE PRODUITS, NOTAMMENT DE FRUITS, DESTINE A 
L'ALIMENTATION D'UNE UNITE DE TRI DESDITS PRODUITS 

L'invention vise un dispositif de convoyage de produits 
notamment de fruits, destine a I'alimentation d'une unite de tri desdits produits en 
fonction de criteres de selection predetermines. 

Les operations de calibrage de fruits necessitent 
• d'individualiser ces dernier? en vue de permettre leur tri en fonction de criteres de 
selection tels que pojds, aspect colorimetrique... A ce* effefc. les unites de tri 
comprenn ? nfe un convoyeurd'alirnentation apte, a partir d'un fiotde fruits delivres 
en vrac par exemple dans jMflft* ftf Wfr? Ww® mm ces fruits les uns derriere 
les afcrtres de facon a pefmettre leur analyse individuelle et feur selection ulterieures. 

Un tel cbnryoyeur d'alirpentetion est notemment decrit dans 
|^evet franjals FR-2716874 au nom de la^emanderesse et comporte u m 
pluralite de rouleaux montes libre en rotation chaeun autour d'un axe de rota# 
transversa! porte par une chaTne Sans fin ets'etendant orthogonalement par rapport 
a cette dfcrniere, lesdits rouleaux espaces de fagon que deux rouleaux 

successifs definissent entre eux un logement pour un pmduit et etent constitues de 
disques paraileles dispose ©rthbgonalement par rapport a I'axe de rotation. 

L lS»n ce breye® chaque rouleau est en outre constitue de 
quatre disques paralieles definrssant une surface d'appui des produits de forme 
concave : deux disques lajeraux de mime ^metre et deux disques centraux de 
meme diametre inflrieur a celui des disques lateratix". 

II s'est toutefois avere qu'un tel convoyeuf d'alimentatibn, de 
meme que tous les corivpyeurs d'alimentation existent a Retire actuelle, presentait 
Piusieurs inconvenients. En l^mmwm*** Mentation sont dedies a des 
fruits de dimensions sensiblement similaires pour lesquelles sont determines 1e 
diametre et I'entraxe des rouleaux. De ce fait, dans la pratiqUe> chaque unite de tri 
est concue pour effectuer le tri d'un typ* de fruits, donrie, sans possibilite d'etre 
utilisee pour d'autres fruits de tallies et/ou de formes differentes. 

De plus, les conyoyeurs d'alimentation actuels s'averent 
presenter, notamment pour des cadences d'alimentation elevees, un rendement, 
c'est-a-dire un taux de chargement, relativement peu eleve. 

Enfin, les disposes de convoyage actuels conduisent 
egalement, notamment pour des cadences d'alimentation elevees, a la formation de 
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doublons, consistaht en un positionnement de deux fruits entre deux rouleaux, qui . 
conduisent a Pimpossibilite de trier de fagon selective lesdits fruits formant les 
doublons. 

Dans la pratique, ces deux derniers inconvenients conduisent 
a une limitation des cadences d'alimentation de Punite de tri et done a des 
rendements non optimises de ces dernieres. 

La presente invention vise a pallier Pensemble de ces 
inconvenients et a pour pbjectif essentiel de fournjr un dispositif de convoyage 
d'alimentation d-une unite de tri presentant une cadence et une fiabilite optimales,, 
et utilisable pour le transport de produits de tallies et/ou de formes tres differentes. 

A cet effet, Tinvention vise un dispositif de convoyage tel 
que decrit dans le preambule de la presente demande, se caracterisant en ce que 

- chaque rouleau comporte deux disques paralleles espaces 
d'une distance (d) et de meme diametre, portes par un arbre transversal monte 
libre en rotation autour de Paxe de rotation, 

- il comprend deux glissieres fixes laterales disposees 
symetriquement de part et d'autre des disques des rouleaux, lesdites glissieres 
etant indinees en direction des disques d'un angle (a) par rapport a un plan (P) 
passant par I'axe de rotation des rouleaux, et etant disposees chacune de fagon a 
presenter un bord: infeneur s'etendant a proximite du disque voisin et de Parbre 
transversal de chaque rouleau, et a former une goulette sans fond, de section en 
forme, de V ttonquQ, de profcndeursuperieure au faygn des disques. 

Un tel dispositif de cQn^oyagis comprend \donc des glissieres 
fixes laterales s'et%dant de part, et d'autre des rouleaux,; Sensiblement jusqu'a 
Parbre transversal de ces- derniers, et constituant des Effaces d'appui lateral des 
produits qui? associees a la fon^ ; ^ seulertient de deux 

disques de. rffeme diametre, conduisent: a amener les produits a veriir se ceritrer 
chacun entre deux rouleaux. 

Dans la pratique, il s'est avere qu'une telle conception 
permet, avec une cadence d'alimentation elevee, d'ordonner les produits les uns a 
la suite des autres entre les differents rouleaux, avec un taux de remplissage 
optimal du dispositif de convoyage, 

De plus, il s'est egalement avere qu'un tel dispositif de 
convoyage pouvait transporter avec le meme rendement et la meme fiabilite des 
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produits de tallies et de formes tres differentes pouvant notamment varier du 
simple au triple en ce qui concerne leur taille. 

Selon une autre caracteristique de invention, chaque 
gl«ssiere est inclinee d'un angle («) sensiblement compris entre 45° et 48° cette 
Plage d'angles s'averant, en effet, le meilleur compromis pour pouvoir assurer le 
transport de produits de petites tallies, tel que par exemple de I'ordre de 30 a 40 
m.ll.metres et egalement le transport de produits de tallies beaucoup plus 
importantes, par exemple superieure a 100 millimetres. 

\ A titre d'exemple preferential, notamment destine a la 
realisation .de djspositifs de convoyage dalimeniation d'unites de tri de fruits 
chaque disque des rouleaux grfMtfffi lametfe de,lordre de 80 a 85 millimetres' 
lesditsdisques 6k&t.0ms tr^sversaler^nt I'un^dlsta^ct) -de I'ordre de 15 a' 
25 millimetres, ett'ehtraxe. entr%|fs axesderpta%, .des rouleaux etant de I'ordre 
m§ a 105 millimetres. De telfes dimensions slverent permettre de transporter 
d'6s fruits dpnt la taille peut varier d^ns une plage sensiblement comprise erifi' 
35 mm et i;i0 mm. 

Le bord inferieur des glissieres laterales comporte, en outre 
preferentipement, un o^^^t m m n a ^ m ^^ r une arete vive 
susceptible d'endommag# les produits. 

Selon une autre caracterf|tique de I'lr^HHon, le dispositif de 
convoyage comporte une surface de roulement des rouleaux apte a engendrer une 
rotation desdit? rotileaux autour de leu? axe de rotation, 

(tet entrainement en rdtatidn des rouleaux conduit, en effet, 
a parfaire la reparian des produits entre lesdits rouleaux. 

Bfe R |US ' cette surf ace de roulementf des rouleaux consiste 
avantageusement en une bafide ^a^.^^ des moyens d . en trainement 
aptes a I'entramer avec une vitesse de defilement ajustabie. Le fait de pouvoir 
ajuster la vitesse de defilement de la bande sans fin conduit a permettre de modifier 
le sens de rotation des rouleaux et leur vitesse de rotation selon Tun ou I'autre sens ' 
de rotation. Ainsi, selon la taille et la forme des- produits, il est possible de 
favoriser : 

- soit les capacites de chargement du convoyeur en 
commandant une rotation des rouleaux selon un meme sens de rotation que le sens 
de defilement dudit convoyeur, obtenue avec une vitesse de defilement de la bande 
inferieure a celle du convoyeur, 


2772358 

- soft les capacites de "dedoublage" du convoyeur en 
commandant une rotation des rouleaux selon un sens de rotation inverse au sens 
de defilement dudit convoyeur, obtenue avec une vitesse de defilement de la bande 
superieure a celle du convoyeur. 

Selon une autre caracteristique de 1'invention, le convoyeur 
presente une portion de trajet horizontal, dite d 1 analyse, equipee de moyens 
d'analyse de Paspect externe des produits, le dispositif de convoyage comportant, 
au niveau de cette portion de trajet hofizontale d'analyse^une surface de roulement 
des rouleaux apte a .engendrer une rotation desdits rouleaux autour de leur axe de 
rotation. 

De plus,, cette surface de roulement: est: avantageusement 
constitute d'une bande sans fin associee a des moyens d'entraTnement aptes a 
Pentrainer avec une vitesse de defilement superieure a la vitesse de defilement du 
dispositif de convoyage. Cette bande sans fin permet ainsi d'entrainer les rouleaux 
et done les produits loges entre ces derniers selon un sens de rotation inverse au 
sens de defilement du convoyeur, ce qui favorise une analyse de la totalite de la 
surface desdits produits. 

Selon une autre caracteristique de invention, les glissieres 
sont interrompus sur une longueur predetermine^ le long de la portion de trajet 
horizontal, en amorit des moyens d'analyse. 

Cette interruption des gjissieres permet d'evacuer en vue de 
son recyela^e, un Ceverttuel 'prbduit se trouvaht en "doublon^ e-ntre deux rouleaux. 

f D T autr3S caracteristiqU8s, kits et avantagfes de Hnventibn 
ressortiront de la description detaillee qui suit en reference gux dessins annexes qui 
en representent, a titre d'exemple non limitatif, un mojd#de. realisation pfeferentiel, 
Sur ces dessins qui font partie int^^ .:. 

- la figure 1 est une vue longitudinale schematique d'un 
dispositif de convoyage conforme a Tinvention, 

- la figure 2 est une coupe transversale a eehelle agrandie 
par un plan A representent un des rouleaux de ce dispositif de convoyage, 

- la figure 3 est une vue schematique transversale de ce 
dispositif de convoyage representant divers types de produits pouvant etre 
transportes, 
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- la figure 4 est une vue schematique longitudinale partielle 
de ce disposiff de convoyage represents egalement divers types de produits 
pouvant etre transported, 

- et la figure 5 est une vue schematique tfansversale de ce 
d.spositif de convoyage charge de produits de petites tallies. 

Le dispositif de convoyage represent aux figures 1 et 2 est 
destine a equlper une unite de tri de produits te.s que des fruits, telle que 
notamment decrite dans fe btevet francs- FR-2716874 au. nom de la 
demanderesse. 

II comprend une ou pfusieurs lignes de convoyage parallels 
et .dentiqyes, dont une seyte ^ ^sen^ ad^c figures a titre de simplification 
comportant chacune une zone dft chargement 1 s'etendant selon une rampe inclinee 
le long de laquellrfes produits sqnt o^nn^Jeg;uns a la suite i.%s autres, et une 
mm d'analyse pptique 2 formed par une portion de trajet horizontal, 

Chaque figne de convdyage cqmporte une chafhe sans fin | 
supportee par un profile 4, et unepturalite.de rouleaux tels que 5, 6 adaptes pour 
defin.r deux a deux des logements pour tes produits, hidhtes libres en notation 
chacun autour d'un axe de rotation 7 solidaire de }a chalne sans fin 3 et sMtendant 
transversalement par rapjort: a celle-ej. 

Ghaque rouleau 5, 6 se cqmpose d'un arbre transversal 
creux 8 monte sur I 'axe de rotation 7 et de deux disques parages 9, 10 de meme 
d.ametre s'etendant radialement autoi,f de farbre transversal 8. Ces disques 9 10 
presentent, en outre, ^ tranche, biseautee de fa0n a deW une surface d'appui 
des produits de forme concave. 

De gys, en I'exemple represente ^figures, les disques 9 
10 sont disposes de facon excehtep^ t appp^a^l¥xe de symetrie transversal de 
I arbre 8 de faCon a pouvoir etre montes eh lieu et place des rouleaux de I'unite 
decnte dans le brevet frangais FR-2716874; 

A titre d'exemple, les caracteristiques de ces rouleaux 5, 6 


sont les suivantes 


5, 6 : 20 mm, 


- diametre des disques 9, 10 : 80 mm, 

- distance (d) entre deux disques 9, 10 d'un meme rouleau 

- entraxe des axes de rotation 7 : 100 mm. 
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Chaque ligne de convoyage comporte par ailleurs deux 
glissieres fixes laterales 11, 12, disposees de facon a s'etendre longitudinalement, 
symetriquement de part et d'autre des disques 9, 10 des rouleaux 7, 8. Tel que 
represents notamment a la figure 2, ces glissieres 11, 12 sont inclinees d'un angle 
(a) de 45° par rapport a un plan (P) passant par I'axe de rotation 7 des rouleaux 5, 
6 de facon a former une goulotte sans fond, de section en forme de V tronque, dont 
les bords inferieurs 11a, 12a s'etendent a proximite immediate des disques 9, 10 et 
des arbres transversaux 8, et: donf la profondeur est egale- environ a 1,5 fois: le. 
rayon desdits disques. 

En outre, les bords inferieurs 1.1a, 12a des glissieres 11, 12 
presentent un ourlet externe de facon a eviter tout; risque deblesser les produits. 

Chaque ligne de convoyage comporte,. en outre, au niveau 
de sa zone de chargement 1, une surface de roulement 13 constituee d'une. bande 
sans fin entrainee au mdyen d'un moteur a variateur 14, apte a provoquer la. 
rotation des rouleaux 5, 6 autour de leur axe de rotation 7. 

Chaque ligne de convoyage comprend egalement; dans Ja 
zone d'analyse optique 2, des moyens d'entramement en rotation des rouleaux 5, 6 
constitues d'une bande sans fin 15 entrainee par un moteur 16, aptes a engendrer 
une rotation desdits rouleaux en sens inverse du sens de deplacement de ces 
derniers a raplomb de moyens d'analyse optique 17 de tout type connu en soi tels 
que camera... 

Err dernier lieu, tel que fepresente a la frgure ;1, les glissieres 
11, 12 sont ihterrompues sur une longueur predlterminee sur l| portion de trajet: 
horizontal de chaque ligne de convoyage; en amont des moyens d'analyse optique 
17. De plus, une surface 18 de roulement des rouleaux 5, 6 est disposee au droit de 
cette zone et un convOyeur trahsveiisaj : .19 , ;de recydage des produits est dispose 
sous ladite ligne de convoyage au niveau de cette interruption des glissieres 11, 12. . 

Un tel dispositif de convoyage a pour premier avantage de 
permettre, avec une cadence d^alimehtatiqn elevee, d'ordonner les produits les uns 
a la suite des autres, chacun entre deux rouleaux 5, 6, avec un taux de remplissage 
optimal de chaque ligne de convoyage. 

De plus, si par accident, deux produits se trouvent loges 
entre deux rouleaux 5, 6, le produit en desequilibre se trouve automatiquement 
evacue au niveau de la zone d'interruption des glissieres 11, 12, du fait notamment 
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2J!Lr a ", d "* S ' 6 " dr0it * «** ~* et recyde par 

intermediaire du convoyeur transversal 19. ' 

' Par a, " eurs ' tel ^ ue represente aux figures 4 a 6 un tel 

rr d rrr e w * - * ~< - - - * 

* M- et de for.es (par exen,p,e gl oba, em ent sphenpues ou evokes) * 

: * **** ' * ™ 9 e present J 

d^edsionneHes d-dessus enoncees, pernlet , insi de 

35 mm et 110 mm. 

, , Depte ' llest:4noter AU&telquerep ? e^al3figureS 
dans iecas de petits fru^ Wate ^ ^^ „ ^ ^ 

rouleaux 5, 6, un de «ttuits S e trouve s.pportd par ukofesiere 12. et du fait de 
arotaoon dosdits rou.eaux, I, est an,ens a van, so ,og er entre deux rou.eaux 

SST? ! " * " ***** - dua„« s de 

Wdement * de flab,l,te xe,e tf a0 ^ * transport de tels «ts de faffi 
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REVEN DICATTONS 
1/ - Dispositif de convoyage de produits, notarnment de 
fruits, destine a ('alimentation d'une unite de tri desdits produits, comprenant un 
convoyeur comportant une pluralite de rouleaux (5, 6) montes libre en rotation 
chacun autour d'un axe de rotation transversal (7) porte par une chaTrie sans fin (3) 
et s'etendant orthogonalement par rapport a oette derniere, lesdits rouleaux etant 
espaces de facon que deux rouleaux successifs definissent entre eux un logement 
pour un produit et etant constitues de disques paralleles (9, 10) disposes 
orthogonalement par rapport a I'axe de rotation (7), ledit. dispositif de convoyage. 
etant caracterise en ce que : 

- chaque rouleau (5, 6) comporte deux disques paralleles (9, 
10) espaces d'une distance (d) et de meme diametre, portes par un arbre 
transversal (8) monte libre en rotation autour de I'axe de rotation (7), 

- il comprend deux glissieres fixes latere les (11, 12) 
disposees symetriquement de part et: d'autre des disques (9, i0) des rouleaux (5, 
6), lesdites glissieres etant inclinees en direction des disques (9, 10) d'un angle (a) 
par rapport a un plan (P) passant par I'axe de rotation (7) des rouleaux (5, 6), et 
etant disposees chacune de facon a presenter un bord inferieur (11a, 12a) 
s'etendant a proximite du disque (9, 10) voisin et de I'arbre transversal (8) de 
chaque rouleau (5, 6), eta former une goulette sans fond, de section en forme de V 
tronque; de profondeur superieure au rayon des disques (9, 10). 

'2/- Dispositif de cortvoyagje selon la revendication .1, 
caracterise en xze que cbaque glissiere (ll r ll| est iridinee d'un angle (d) 
sensiblement comprjs entre 45° et 48°. 

M - Dispositif de convoyage selon Tune des revendications 1 
ou 2, caracterise en ce que le bbrd jM#w4« ila) de chaque gljssiere (11, 12) 
comporte un.ourlet exterieur. 

4/ - Dispositif de convoyage selon rune des revendications 1 
a 3, caracterise en ce que chaque djsque (9, 10) des rouleaux (5, 6) presente un 
diametre de I'ordre de 80 a 85 millimetres, lesdits disques etant separes 
transversalement d'une distance (d) de I'ordre de 15 a 25 millimetres, et Tentraxe 
entre les axes de rotation (7) des rouleaux (5, 6) etant de I'ordre de 95 a 105 
millimetres. 

5/ - Dispositif de convoyage selon Tune des revendications 
precedentes, caracterise en ce que les tranches des disques (9, 10) sont biseautees 
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rouleaux (5, 6) aotP i an , , (13) de rou 'ement des 

oe rotauol ^ * ." W *"* «*« autour de ,eur axe 

caractarise en te que ,a ^ ""^ ^ * A 

une bande sans fin assorts * j.- rouleaux (S, 6) consists en 

Pontes, c^itrr^*^" * 

(7). "' ™ roufeaux autour de leur axe de rotation 

la portion de t>aje> d'analvse «wl 6) au "'^ * 

moyens qTanalyse. (17). nzontai (2) ' en amont d es 


1/ 
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DEVICE FOR CONVEYING PRODUCTS, IN PARTICULAR FRUITS, 
DESIGNED TO SUPPLY A UNIT FOR SORTING SAID PRODUCTs' 

The invention concerns a device for conveying products, in 
particular fruits, designed to supply a unit for sorting the 
said products as a function of predetermined selection 
criteria. 

Operations for calibrating fruits require the 
10 individualization thereof with a view to enabling them to be 
sorted as a function of selection criteria, such as weight, 
colorimetric aspect etc. To this end, sorting units include 
a feed conveyor which is able, from a flow of fruit 
delivered in bulk for example in a stream of water, to 
15 arrange these fruits behind each other so as to enable them 
to be analyzed individually and subsequently selected. 

Such a feed conveyor is in particular described in the 
French patent FR-2 716 874 in the name of the applicant and 

20 includes a plurality of rollers, each mounted freely in ' 
rotation about a transverse rotational axle carried by an 
endless chain and extending orthogonally with respect to the 
latter, the said rollers being spaced so that two successive 
rollers define a housing between them for -a product and 

25 consisting of parallel discs disposed orthogonally with 
respect to the rotational axle. 

According to this patent, each roller additionally consists 
of four parallel discs defining a concave -shaped surface for 
3 0 supporting the products : two lateral discs of the same 
diameter and two central discs with the same diameter less 
than that of the lateral disc. 

It has however been found that such a feed conveyor, has 
35 several disadvantages, as do all feed conveyors existing at 
the present time. Indeed, these feed conveyors are 
dedicated to fruits with substantially similar dimensions 
for which the diameter and distance between the axles of the 
rollers are determined. On account of this, in practice, 


each sorting unit is designed to carry out sorting of a 
given type of fruit, without the possibility of using it for 
other fruits with different sizes and/or shapes. 

Moreover, current feed conveyors have proved to give a 
relatively low yield, namely a low loading rate, in 
particular for high feed rates. 

Finally, current conveying devices also lead in particular 
for high feed rates, to the formation of doubles, consisting 
of the positioning of two fruits between two rollers, which 
results in the impossibility of sorting the said fruits 
forming the doubles in a selective manner. 

In practice, the last two disadvantages lead to a limitation 
of the feed rates to the sorting unit and hence to non- 
optimized yields thereof. 

The present invention aims at overcoming all these 
disadvantages and its object is essentially to provide a 
conveying device for feeding a sorting unit having an 
optimal throughput and reliability, and which can be used 
for the transport of products with very different sizes 
and/ or shapes. 

To this end, the invention concerns a conveying device such 
as described in the preamble to the present application, 
characterized in that : 

- each roller has two parallel discs spaced by a distance 
(d). and having the same diameter, carried by a transverse 
shaft mounted freely in rotation about the rotational axle, 

- it comprises, two fixed lateral slides disposed 
symmetrically either side of the discs of the rollers, the 
said slides being inclined in the direction of the discs at 
an angle (a) with respect to a plane (P) passing through the 
rotational axis of the rollers and each being disposed so as 


to present a lower edge extending close to the adjacent disc 
and the transverse shaft of each roller, and to form a 
bottomless chute, with a section in the shape of a truncated 
V, having a depth greater than the radius of the discs. 

5 

Such a conveying device thus includes two fixed lateral 
slides extending either side of the rollers substantially as 
far as the transverse shaft thereof and consisting of 
lateral surfaces for supporting the products which, 
10 associated with the shape of the said rollers composed of 
two discs of the same diameter, causes each of the products 
to be centred between two rollers. 

In practice, it has been found that such a design enables, 
15 with a high feed throughput, fruits to be arranged one 
following the other between different rollers with an 
optimum filling rate for the conveying device. 

Moreover, it has also been found that such a conveying 
2 0 device can transport, .with the same yield and the same 

reliability, products with very different shapes and sizes 
which can in particular vary from a single to a triple size. 

According to another characteristic of the invention, each 
25 slide is inclined at an angle (a) substantially comprised 
between 45* and 48*, this range of angles proving, in point 
of fact, the best compromise to ensure the transport of 
small -products such as for example of the order of 3 0 to 4 0 
millimetres and also the transport of products with much 
30 larger sizes, for example greater than 100 millimetres. 

As a preferred example, in particular intended for the 
production of conveying devices for feeding fruit sorting 
units, each disc of the rollers has a diameter of the order 
35 of 8 0 to 85 millimetres, the said disc being separated 
transversely by a distance (d) of the order of 15 to 2 5 
millimetres, and the distance between the rotational axles 
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of the rollers being of the order of 95 to 105 millimetres . 
Such dimensions prove to be suitable for transporting fruit 
of which the size may vary within a range substantially 
comprised between 35 mm and 110 mm. 
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The lower edge of the lateral slides preferably include in 
addition, an outer hem so that a sharp edge is not presented 
which would damage the products . 

10 According to another characteristic of the invention, the 
conveying device includes a rolling surface for the rollers 
able to produce rotation of the said rollers about their 
rotational axles. 

15 This driving of the rollers in rotation leads', in point of 
fact, to improved distribution of the products between the 
said rollers. 

Moreover, this rolling surface for the rollers 

2 0 advantageously consists of an endless belt associated with 

drive means capable of driving it with an adjustable speed 
of movement. The ability to adjust the speed of movement of 
the continuous belt makes it possible to modify the 
direction of rotation of the rollers and their rotational 
25 speed in one or other direction of rotation. Thus, according 
to the size and shape of the products, it is possible to 
favour : 

-either the loading capabilities of the conveyor by 

3 0 ordering the rollers to rotate in the same direction as the 

direction of motion of the said conveyor, obtained with a 
speed of movement of the belt less than that of the 
conveyor, 


35 - or the "doubling" capabilities of the conveyor by ordering 
the rollers to rotate in the opposite direction to the 
direction of motion of the said conveyor, obtained with a 


speed of movement of the belt greater than that of the 
conveyor . 


According to another characteristic of the invention, the 
conveyor has a so-called analytical horizontal portion of 
its path, equipped with means for analyzing the external 
appearance of the product, the conveying device including, 
in the region of this horizontal analytical portion of its 
path, a rolling surface for the rollers capable of producing 
rotation of the said rollers about their rotational axles. 

Moreover, this rolling surface advantageously consists of an 
endless belt associated with drive means capable of driving 
it with a speed of movement greater than the speed of 
movement of the conveying device. This endless belt thus 
enables the rollers to be driven and hence the products 
housed between the latter in a direction of rotation 
opposite to the direction of movement of the conveyor, which 
favours analysis of all the surface of the said products. 

According to another characteristic of the invention, the 
slides are interrupted over a predetermined length along the 
horizontal portion of the path, upstream from the means of 
analysis . 

This interruption of the slides makes it possible to remove 
any product which may be found "doubled" between two rollers 
with a view to recycling it. 

Other characteristics, objectives and advantages of the 
invention will become apparent from the following detailed 
description with reference to the accompanying drawings 
which show, by way of a. non-limiting example, a preferred 
embodiment. In these drawings, which form an integral part 
of the present description : 
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- figure 1 is a diagrammatic longitudinal view of a 
conveying device according to the invention, 

- figure 2 is a cross section on an enlarged scale through a 
5 plane A showing one of the rollers of this conveying device, 

- figure 3 is a transverse diagrammatic view of this 
conveying device showing various types of products which can 
be transported, 

- figure 4 is a partial longitudinal diagrammatic view of 
this conveying device also showing various types of products 
which can be transported, and 

15 - figure 5 is a transverse diagrammatic view of. this 
conveying device loaded with small-sized products. 

The conveying device shown in figures 1 and 2 is designed to 
equip a unit for sorting products such as fruits, such as in 

2 0 particular described in French patent FR-2 716 8 74 in the 

name of the applicant. 

It comprises one or more parallel and identical conveying 
lines, one of which is shown in the figures by way of 
25 simplification, each having a loading zone 1 extending along 
an inclined ramp along which the products are arranged one 
after the other, and an optical analytical zone 2 formed by 
a horizontal portion of the path. 

3 0 Each conveying line includes an endless chain 3 supported by 

a profile 4, and a plurality of rollers such as 5,6 capable 
of defining two-by-two housings for the products, mounted 
freely in rotation each around a rotational axle 7 secured 
to the endless chain 3 and extending transversely with 
35 respect thereto. 
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Each roller 5,6 consists of a hollow transverse shaft 8 
mounted on the rotational axle 7 and two parallel discs 9,10 
with the same diameter extending radially about the 
transverse shaft 8. These discs 9,10 additionally have a 
5 bevelled edge so as to define a concave shaped supporting 
surface for the products. 

Moreover, in the example shown in the figures, the discs 
9,10 are arranged in an eccentric manner with respect to the 
10 transverse axis of symmetry of the shaft 8 so that they can 
be mounted in place of the rollers of the unit described in 
French patent FR-2 716 8 74. 

( 

By way of example, the characteristics of these rollers 5,6 
15 are as follows : 

- diameter of the- discs 9,10 : 80 mm, 

- distance (d) between two discs 9,10 of the same roller 5,6 ; 
2 0 mm, 

20 - distance between the rotational axles 7 : 100 mm. 

Each conveyor line additionally includes two fixed lateral 
slides 11,12, arranged so as to extend longitudinally and 
symmetrically either side of the discs 9,10 of the rollers 
7,8. As shown in particular in figure 2, these slides 11,12 
are inclined at an angle (a) of 45° with respect to a plane 
(P) passing through the rotational axis 7 of the rollers 5, 
6 so as to form a bottomless chute, with a section having a 
truncated V shape, of which the lower edges 11a, 12a extend 
to the immediate vicinity of the discs 9,10 and the 
transverse shafts 8, and of which the depth is equal to 
approximately 1.5 times the radius of the said discs. 
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In addition, the lower edges 11a, 12a of the slides 11, 12 
have an outer hem so as to prevent any risk of damaging the 
products. 


) 
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Each conveyor line additionally includes, in the region of 
its loading zone 1, a rolling surface 13 consisting of an 
endless belt driven by means of a motor with a variator 14, 
capable of causing the rollers 5,6 to rotate about their 
5 rotational axle 7. 

Each conveyor line also includes, in the optical analysis 
zone 2, means of driving the rollers 5,6 in rotation 
consisting of an endless belt 15 driven by a motor 16, 
10 capable of producing rotation of the said rollers in a 
direction opposite to the movement of the latter 
perpendicular to the optical means of analysis 17 of any 
known type such as a camera etc. 

15 Finally, as shown in figure 1, the slides 11, 12. are 

interrupted along a predetermined length over the horizontal 
portion of the path of each conveyor line, upstream from the 
means of optical analysis 17. Moreover, a rolling surface 
18 for the rollers 5, 6 is arranged at right angles to this 
zone and a transverse conveyor 19 for recycling the products 
is arranged under the said conveying line in the region of 
this interruption of the slides 11, 12. 


20 
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30 


35 


Such a conveying device has a first advantage of enabling, 
with a high feed rate, products to be arranged one behind 
the others, each between two rollers 5, 6 with an optimum 
filling rate for each conveying line. 

Moreover, if by accident two products become housed between 
two rollers 5, 6, the unbalanced product is automatically 
removed in the zone in which the slides 11, 12 are 
interrupted, on account, in particular, of the rotation of 
the said rollers 5, 6 at right angles to this zone, and are 
recycled via the transverse conveyor 19. 

In addition, as shown in figures 4 to 6 , such a conveying 
device enables, by virtue of its design, products to be 


transported having very different sizes and shapes (for 
example with an overall spherical or ovoid shape) . In 
practice, a conveying device having the dimensional 
characteristics stated above, thus enables fruits to be 
transported of which the diameter varies within a range 
substantially comprised between 35 mm and 110 mm. 

Moreover, it should be noted that, as shown in figure 5, in 
the case of small fruits and when two fruits become housed 
between two rollers 5, 6, one of the fruits becomes 
supported by a slide 12 and, on account of the rotation of 
the said rollers, it is led to become housed between two 
rear rollers. On account of this, the conveying device 
retains its yield and reliability qualities even in the case 
of the transport of such small-sized fruits. 
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CLAIMS 


1. Device for conveying products, in particular fruits, 
designed to supply a unit for sorting such products, 
comprising a conveyor having a plurality of rollers (5, 6), 
each mounted freely in rotation about a transverse 
rotational axle (7) carried- by an endless chain (3) and 
extending orthogonally with respect to the latter, the said 
rollers being spaced so that two successive rollers define a 
housing between them for a product and consisting of 
parallel discs (9, 10) disposed orthogonally with respect to 
( the rotational axle' (7), the said conveying device being 

characterized in that: 
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- each roller (5, 6) has two parallel discs (9, 10) spaced 
by a distance (d) and having the same diameter, carried by a 
transverse shaft (8) mounted freely in rotation about the 
rotational axle (7), 


- it comprises two fixed lateral slides (11, 12) disposed 
symmetrically either side of the discs (9, 10) of. the 
rollers (5, 6), the said slides being inclined in the 
direction of the discs (9, 10) at an angle (a) with respect 
25 to a plane (P) passing through the rotational axis (7) of 
the rollers (5, 6) and each being disposed so as to present 
a lower edge (11a, 12a) extending close to the adjacent disc 
(9, 10) and the transverse shaft (8) of each roller (5, 6), 
and to form a bottomless chute, with a section in the shape 
of a truncated V, having a depth greater than the radius of 
the discs (9, 10) . 


35 


2. Conveying device according to claim 1, characterized in 
that each slide (11, 12) is inclined at an angle (a) 
substantially comprised between 45° and 48°. 
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3. Conveying device according to either of claims 1 or 2, 
characterized in that the lower edge (11a, 12a) of each 
slide (11, 12) has an outer hem. 

5 4. Conveying device according to one of claims 1 to 3, 
characterized in that each disc (9, 10) of the rollers (5, 
6) has a diameter of the order of 8 0 to 85 millimetres, the 
said discs being separated transversely by a distance (d) of 
the order of 15 to 25 millimetres, and the distance between 
10 the rotational axles (7) of the rollers (5, 6) being of the 
order of 95 to 105 millimetres. 

5 . - Conveying device according to one of the preceding 
claims, characterized in that the edges of the discs (9, 10) 

15 are bevelled so that the discs of each roller (5, 6) form a 
concave -shaped supporting surface for the products. 

6. Conveying device according to one of the preceding 
claims, characterized in that it includes a rolling surface 

2 0 (13) for the rollers (5, 6) able to produce rotation of the 
said rollers about their rotational axles (7) . 

7. Conveying device according to claim 6, characterized in 
that the rolling surface (13) for the. rollers (5, 6) 

25 consists of an endless belt associated with drive means (14) 
capable of driving it with an adjustable speed of movement. 

8 . Conveying device according to one of the preceding 
claims, characterized in that the conveyor has a so-called 

30 analytical horizontal portion (2) of its path,, equipped with 
means (17) for analyzing the external appearance of the 
products, the said conveying device including, in the region 
of this analytical horizontal portion (2) of its path, a 
rolling surface (15) for the rollers (5, 6) capable of 

35 producing rotation of the said rollers about their 
rotational axles (7) . 
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9. Conveying device according to claim 8, characterized in 
that the rolling surface (15) of the rollers (5, 6) 
includes, in the region of the analytical portion (2) of its 
path, an endless belt associated with drive means (16) 
capable of driving it with a speed of movement greater than 
the speed of movement of the said conveying device. 

10. Conveying device according to one of claim 8 to 10, 
characterized in that the slides (11, 12) are interrupted 
over a predetermined length along the horizontal portion (2) 
of its- path, upstream from the means of analysis (17) . 
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